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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The bisphenol A adsorbent characterized by consisting of a zeolite. 
[Claim 2] The bisphenol A adsorbent according to claim 1 characterized by the 
Si02/alurninum203 mole ratio of a zeolite being t5 or more. 

[Claim 3] The bisphenol A adsorbent according to claim 1 or 2 characterized by the cation in 
which the ion exchange in zeolite structure is possible serving as a proton. 

[Claim 4] The bisphenol A adsorbent according to claim 1 to 3 characterized by a zeolite being Y 
mold zeolite. 

[Claim 5] The bisphenol A adsorption treatment approach characterized by contacting the 
bisphenol A adsorbent according to claim 1 to 4 in bisphenol A content liquid. 
[Claim 6] The bisphenol A adsorption treatment approach according to claim 5 characterized by 
the concentration of bisphenol A in bisphenol A content liquid being below 1 millimol / liter. 



[Translation done.] 
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* NOTICES * 
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1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About a suitable adsorbent to remove bisphenol A from the liquid 
containing bisphenol A, and the removal approach, this invention relates to the adsorbent which 
can carry out adsorption treatment, and the approach using it to carry out adsorption treatment 
of bisphenol A. even if bisphenol A contained especially in a solution is a minute amount. 
[0002] 

[Description of the Prior Art] Bisphenol A (molecular formula (CH3) 2C2 (C6H40H)) is a useful 
chemical used for an epoxy resin t the polycarbonate, the antifungal agent, the antioxidant, the 
color, etc. In recent years, this bisphenol A is one of the endocrine disrupting chemicals, it not 
only carrying out disturbance of the signal transduction of an endocrine system in the living 
body, but having affected the normal function of an immune system or a nervous system is 
pointed out, and bisphenol A from the solution containing bisphenol A etc. and development of 
the removal technique of bisphenol A from the especially thin bisphenol A solution are desired. 
However, the removal technique of bisphenol A was not yet established, but a technique of 
removing bisphenol A was desired. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention solves the conventional 
technical problem indicated above, namely, offers the adsorbent which can adsorb bisphenol A 
efficiently, and the method of adsorbing bisphenol A efficiently and removing rt from the solution 
which contains bisphenol A using this adsorbent of this. 
[0004] 

[Means for Solving the Problem] In order that this invention persons may solve the above- 
mentioned technical problem, as a result of inquiring wholeheartedly, it came to complete a 
header and this invention for the ability of the adsorption treatment of bisphenol A to be 
efficiently carried out from the liquid containing bisphenol A by using a zeolite with specific 
Si02/aluminum203 mole ratio especially by using a zeolite as an adsorbent. 
[0005] That is, this invention relates to the adsorption treatment approach of bisphenol A using 
the bisphenol A adsorbent and it which consist of a zeolite. 
[0006] Hereafter, this invention is explained to a detail. 
[0007] The adsorbent used for this invention consists of a zeolite. 

[0008] Generally a zeolite is crystalline aluminosilicate which has the presentation of M2/nO- 
aluminum203, ySi02, and zH20 (n is [ two or more numbers and z of the valence of cation M 
and y ] zero or more numbers among a formula.), and many classes are known as a natural 
article and synthetic compounds. 

[0009] Especially limitation is not carried out. for example, the class of zeolite used for this 
invention can mention the zeolite of a ferrierite mold, Y mold, an X type, erionite, mordenite, 
ZSM-5, ZSM-1 1, ZSM-1 2. ZSM-23, a beta mold. MCM-22, MCM-41, MCM-48, FSM-16. and 
SBA-15 grade, and the crystalline silicate which does not contain aluminum is also contained in 
this. Y mold zeolite is preferably used from the field of adsorption effectiveness also among 
these. Whether it uses a natural article and synthetic compounds as it is, or it carries out the ion 
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exchange of these or they are calcinated and used for these zeolites in Na etc.. they do not 
interfere. A proton is desirable although especially the exchangeable cation kind at this time is 
not limited. Moreover, even if it contains the element of two or more classes, it does not 
interfere. Furthermore, in case bisphenol A is adsorbed and is removed, in order to acquire high 
effectiveness, it is desirable that S»02 / aluminum203 mole ratio is 1 5 or more. Although the 
reason adsorbent [ over bisphenol A ] increases by making Si02/atuminum203 mole ratio or 
more into 15 is unknown, it ds presumed because a zeolite serves as hycVophobicity. However, 
such presumption does not (restrain this invention at all. 

[0010] The bisphenol A adsorbent of this invention is faced although used as an adsorbent. You 
may use. after pretreating desiccation, baking, etc. Powder, a pellet type. Configurations, such as 
the shape of a honeycomb, structure, etc. add binders, such as alumina sol, a silica sol, and clay, 
they are not asked, but it casts in a predetermined configuration or they make [add water ] it 
the shape of a slurry, and after applying on base materials, such as an alumina of configurations, 
such as a honeycomb, a magnesia, and cordierite, they may be used. 

[001 1] What is necessary is just to contact bisphenol A content liquid and an adsorbent as 
conditions for the adsorption treatment, although the adsorbent of this invention is suitable for 
carrying out adsorption treatment of bisphenol A. As bisphenol A content liquid set as the object 
of the approach of this invention, even if it is a solution, you may be the suspension containing a 
slurry etc. Furthermore, even if matter, such as ethanol used as solvents other than bisphenol A, 
is included, in case it is satisfactory and various industrial products are manufactured, you may 
be process liquid, effluent liquor, etc. which are taken out in the case of the bisphenol A 
manufacture [ / that they are waste fluid common in being the liquid processed as waste 
fluid etc. a river, sea water, etc. ]. 

[0012] Although not limited, if especially the concentration of bisphenol A at the time of carrying 
out adsorption treatment of bisphenol A is below 1 millimol / liter as concentration of bisphenol 
A, it will become effective [ the approach of this invention ]. 

[0013] As the temperature at the time of carrying out adsorption treatment of bisphenol A, the 
amount of the adsorbent used, and the processing time, although it is not fixed with the 
bisphenol A concentration or its amount in the bisphenol A content liquid of a processing object, 
it is desirable that temperature is 1 / 1 COO to 1 time the amount used of this to the weight of 
liquid to 0 degree C - 100 degrees C. Moreover, what is necessary is just to decide suitably 
under these conditions also as time amount at the time of carrying out adsorption treatment. 
[0014] 

[ExampBe] Hereafter, although this invention is further explained to a detail in an example, this 
invention is not limited only to these examples. 

[0015] Rt considered as the adsorbent 1, using Y mold zeolite (the TOSOH CORP. make, trade 
name "HSZ-320HOA") of the proton mold of the example 1SE02/alurninum203 mole ratio 5.6 as 
it is. tOOmg weighing capacity of this adsorbent 1 was carried out. 20ml of bisphenol A ethanol 
solutions of 0.05 millimols / liter was distributed, and it shook by 303JC for 18 hours. As a blank, 
the solution which does not distribute an adsorbent and a comparison adsorbent also shook by 
30 3 K for 18 hours. After the shaking, the supernatant was extracted and carried out and it 
considered as test fluid. Moreover, 20ml of bisphenol A ethanol solutions of 0.05 millimols / liter 
was distributed without using an adsorbent, what was shaken by 303K for 1 8 hours was used as 
the blank solution, and the absorbance [ in / for these / 275nm of these solutions ] was 
measured using the visible ultraviolet spectroscopy photometer (the Jasco Industries make, 
Ubest-55). And the amount of bisphenol A was calculated from the calibration curve of bisphenol 
A which searched for the difference of the absorbance of test fluid and blank liquid beforehand, 
and the amount of adsorption of bisphenol A shown in Table 1 was determined. 
[0016] 
[Table 1] 
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[001)7] It considered as the adsorbent 2. using Y mold zeolite (the TOSOH CORP. make, trade 
name "HSZ-350HUA") of the proton mold of the example 2Si02/aluminum203 mole ratio 10.7 
as it is. Except having used this adsorbent 2. the same actuation as an example 1 was 
performed, and the amount of adsorption of bisphenol A for which it asked was shown in Table 1 . 

[0018] It considered as the adsorbent 3 t using Y mold zeolite (the TOSOH CORP. make, trade 
name ~HSZ-371HUA~) of the proton mold of the example 3Si02/aluminum203 mole ratio 29 as 
it is. Except having used this adsorbent 3, the same actuation as an example 1 was performed, 
and the amount of adsorption of bisphenol A for which it asked was shown In Table 1. 
[0019] St considered as the adsorbent 4, using Y mold zeolite (the TOSOH CORP. make, trade 
name "HSZ-390BUA") of the proton mold of the example 4SiC2/aluminum203 mole ratio 260 as 
it is. Except having used this adsorbent 4. the same actuation as an example 1 was performed, 
and the amount of adsorption of bosphenol A for which it asked was shown an Table 1. 
[0020] The ion exchange of the Y mold zeolite (the TOSOH CORP. make, trade name "HSZ- 
320HOA") of the proton mold of the example 5Si02/aluminum203 mole ratio 5.6 was carried out 
in the sodium-nitrate water solution, and the Na exchange Y mold zeolite was obtained and it 
considered as the adsorbent 5. Except having used this adsorbent 5, the same actuation as an 
example 1 was performed, and the amount of adsorption of bisphenol A for which it asked was 
shown in Table 1 . 

[0021] The ion exchange of the Y mold zeolite (the TOSOH CORP. make, trade name ~HSZ- 
350HUA") of the proton mold of the example 6Si02/aluminum203 mole ratio 10.7 was carried 
out on the sodium— nitrate water solution, and the Ma exchange Y mold zeolite was obtained and it 
considered as the adsorbent 6. Except having used this adsorbent 6, the same actuation as an 
example 1 was performed, and the amount of adsorption of bisphenol A for which it asked was 
shown in Table 1 . 

[0022] The ion exchange of the Y mold zeolite (the TOSOH CORP. make, trade name "HSZ- 
371 HUA*) of the proton mold of the example 7Si02/akiminum203 mole ratio 29 was carried out 
in the sodium-nitrate water solution, and the Na exchange Y mold zeolfoe was obtained and it 
considered as the adsorbent 7. Except having used this adsorbent 7, the same actuation as an 
example 1 was performed, and the amount of adsorption of bisphenol A for which it asked was 
shown m Table 1. 

[0023] The ion exchange of the Y mold zeolite (the TOSOH CORP. make, trade name "HSZ- 
390HUA") of the proton mold of the example 8S'D02/aluminum203 mole ratio 260 was carried 
out in the sodium-nitrate water solution, and the Na exchange Y mold zeolite was obtained and it 
considered as the adsorbent 8. Except having used this adsorbent 8, the same actuation as an 
example 1 was performed, and the amount of adsorption of bisphenol A for which it asked was 
shown in Table 1. 

[0024] An example shows that bisphenol A is often sticking to Y mold zeolite used as an 
adsorbent. Especially, it turns out that the amount of adsorption also increases by considering as 
a proton mold, so that the Si02/aluminum203 mole ratio of Y mold zeolite becomes high. 
[0025] 

[Effect of the Invention] The bisphenol A adsorbent of this invention can adsorb bisphenol A 
efficiently, and according to the adsorption treatment approach of bisphenol A of this invention, 
it can carry out adsorption treatment of bisphenol A efficiently. Therefore, this invention is very 
significant on environmental preservation. 
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